Wright,2 in his paper on " Keratomalacia in Southern India," quotes the description of keratomalacia by Kirkpatrick,' who passes the pigmentation witlh the words (p. 168) " a well-marked icteric tinge is often now (i.e., in advanced cases) added to the pigmentation of the conjunctiva." His description deals more or less with the keratomalacia of children. Wright,2 speaking of the pigmentation seen in keratomalacia in adults, makes the following statement: (p. 171) " A very important, but inconstant feature is jaundice. Sometimes it is very marked and gives the scanty conjunctival d6bris in the fornix a greenish yellow colour. It appears to be more common in adults. It is sometimes associated with a small cirrhotic liver, at other times the liver is large. In one case a fairly well-to-do woman of middle age developed keratomalacia in association with an irregular, enlarged and painful liver, and intense jaundice probably of a malignant nature." And later in his paper he continues: " There are certain clinical observations which suggest that the liver plays a very important part in keratomalacia, but it cannot be assumed that this is more than secondary in its relation to Whether the discussion which has centred round the origin of the staining of the conjunctiva found in cases of " liver ophthalmia " (Baas, Weiss, Hori, Bamberger, Elschnig and Vollbracht5) has any bearing upon the origin of the pigment found in keratomalacia is doubtful. In keratomalacia the pigmentation is dark brown in colour whereas in cases of " liver ophthalmia " the colour is always described as " icteric " or " subicteric. jaundice is clinically inappreciable and the whole subject of "latent " jaundice has thus been given a fresh significance.
In the light of newer views it would appear that the polygonal liver cells are not essentially concerned with the manufacture of bile pigment but chiefly with the transfer of bile pigment from the blood capillaries to the capillaries and ducts of the bile system. The actual manufacture of bile pigment would seem to occur in the cells of the reticulo-endothelial system which are scattered throughout the body in the tissues of the liver, spleen, bone marrow, lymph glands and other organs. The cells of this system are concerned with the breaking down of haemoglobin and the elaboration of bile pigment. The bile pigment in its turn it set free into the blood stream and finally reaches the liver where it is transferred to the biliary ducts. It therefore follows that there is normally present in the blood stream a certain very small proportion of bile pigment. If the liver cells suffer any damage or functional derangement the proportion of bile pigment in the blood serum rises so that the detection of comparatively small increases may have a very important pathological significance.
van den Bergh introduced a technique for the quantitative estimation of these small amounts of bilirubin. He found that in normal blood serum bilirubin was present in quantities varying from 1 part in 1,000,000 to 1 part in 400,000. The estimation of such small quantities necessitated the fixation of an arbitrary standard and he therefore designated a strength of 1 part of bilirubin in 200,000 parts of serum as one unit. Normal serum therefore may contain anything from 0.2 to 0.5 units, rarely more. Further. work demonstrated the fact that when the serum-bilirubin content rose to 4.0 units-or higher bile appeared in the urine and jaundice became apparent clinically. Cases where the bilirubin content is higher than normal but less than 4.0 units are therefore to be regarded as instances of latent jaundice. The more severe degrees *of jaundice would show anything from 20.0 to 50.0 units of bilirubin in the serum, and sometimes readings even higher than these are obtained.
A glance at the table given above will make it clear that no significantly high readings were obtained. In six of the cases only a trace of bilirubin was present which means that the concentration was below 0.2 unit. In two cases the low normal level of 0.2 unit was found.
In the remaining three cases in which the test was performed slightly higher readings were found (0.8 unit, 0.8 unit and 1.0 unit). A separate consideration of these cases may be justified.
Case No., 3.-The palpebral and bulbar conjunctivae of the right eye showed marked discoloration of a dirty brownish nature. Only slight discoloration was present in the left eye. The skin showed many scabietic lesions with marked brownish hyperpigmentation. The heart and lungs were normal, but in the abdomen a tender area at the level of the umbilicus and to the riglht of the middle line was discovered. T'he liver and other organs were not palpable. TIhe possibilities of clholecystitis or a liver abscess were borne in mind, but all abdominal symptoms disappeared in a couple of days and did not reappear. In this case the laevulose tolerance test was normal and there was 0.8 unit of bilirubin in blood serum.
Case No. 5.-Marked pigmentation of the conjunctivae was present, especially in the fornices. TIhe colour resembled that found in argyrosis. The heart, lungs and abdomen were normal. The liver was not enlarged or tender. TIhe laevulose tolerance test was normal and there was 0.8 unit of bilirubin in the serum.
Case No. 6.-There was slight grevish pigmentation of the conjunctivae. The heart, lungs and abdomen were normal, and the liver was neither enlarged nor tender. In this case, again, the laevulose tolerance was normal and there was 1.0 unit of bilirubin in the serum.
It will be seen that in each of these cases the bilirubin level was only slightly above the limits of normal, not approaching the 4.0 unit level at which jaundice ceases to be latent and becomes manifest clinically. It is doubtful whether so slight a rise would warrant the conclusion either that definite liver damage was present or that the conjunctival and cutaneous pigmentation owed their origin to an excess of bile pigment.
The present investigation, therefore, would seem to show, that it is improbable that any marked degree of impairment of liver function is present in cases of keratomalacia and that the pigmentation found in such cases is probably not of biliary origin.
